Involvement of lysine residues 289 and 291 of the cAMP-responsive element-binding protein in the recognition of the cAMP-responsive element.
The molecular interactions resulting in specific binding of trans-acting factors to distinct cis-acting elements is not well understood. Here we report our attempt to understand the involvement of distinct amino acid residues of the basic domain of cAMP-responsive element-binding protein (delta CREB) in the determination of binding toward the cAMP-responsive element (CRE). Using in vitro mutagenesis, we constructed site-directed mutants of distinct amino acid residues within the DNA contact region of delta CREB. The activities of the mutant proteins were analyzed by gel retardation, methylation interference, and CRE competition analyses. We demonstrate that a single lysine to glutamine substitution at positions 289 and 291 of delta CREB alters the methylation interference pattern of the mutant protein for the CRE site. Additional mutants constructed at these positions demonstrate that only identical basic residues at both positions 289 and 291 of delta CREB can restore the wild type methylation interference pattern of the mutant delta CREB protein for the CRE site. These observations point to the importance of the lysine residues at positions 289 and 291 in the process of CRE binding. In addition, this observation suggests that the symmetrical nature of the CRE site is reflected in the DNA contact region of the protein.